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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART 
EFFECT OF THE INVENTION TECHNICAL PROBLEM MEANS 
EXAMPLE 
[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the 
technique of forming a conductive coat in the front face of a polyimide resin 
which is excellent in a work environment and can introduce a sulfonic group 
efficiently on the surface of a polyimide resin, 
[0002] 

[Description of the Prior Art] Electroless-plating processing is used as the 
technique of forming a conductive coat on a nonconducing resin substrate for 
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many years. However, the environment which surround electroless-plating 
processing becomes severe every year by the carcinogenic problem of the 
formalin used for electroless-plating processing liquid, regulation of EDTA, a 
limit of the sea dumping of waste fluid, etc. Moreover, since electroless-plating 
processing consists of many processes, a long time is required. Furthermore, 
there is a problem of the grade with the complicated management of 
electroless-plating processing liquid. Therefore, the conductive new coat 
formation technique in a nonconducing resin substrate replaced with 
electroless-plating processing requests strongly. This applicant already 
examined how to form a conductive coat in the front face of a nonconducing 
resin, and applied as Japanese Patent Application No. 1 12798 [ seven to ]. 
By processing the process and the (2) aforementioned acidic group which 
introduce an acidic group into the following process:(l) nonconducing resin 
front faces with metal ion inclusion liquid, the technique of forming a 
conductive coat in this nonconducing resin front face returns the 
aforementioned metal salt of the process changed into the metal salt of the 
aforementioned acidic group, and the (3) aforementioned nonconducing resin, 
and contains the process which makes a metallic film form in the 
aforementioned nonconducing resin front face. While there were very few 
processes, it was excellent in a work environment and environmental-pollution 
prevention and could form the plating layer by the thin film by this technique 
compared with the conventional electroless-plating art, it was enabled to form 
the conductive coat excellent in the adhesion to a nonconducing resin substrate 
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front face. 

[0003] However, it turns out that an introduction of a sulfonic group cannot 
necessarily be efficiently attained as a nonconducing resin compared with the 
case of processing of other nonconducing resins since this resin is excellent 
chemical-resistant in using a polyimide resin. Moreover, although it can 
consider using an oleum as a reagent to use when sulfonating, the technique of 
introducing a sulfonic group into a polyimide-resin front face by milder 
technique from following risk on using it is desirable on work. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is 
excellent in a work environment, and can introduce a sulfonic group efficiently 
on the surface of a polyimide resin, moreover, is efficient on a polyimide-resin 
front face, and aims at offering the technique of forming the conductive coat 
which was excellent in the adhesion force. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, as a result of having inquired zealously, when performing a 
sulfonation reaction on a polyimide-resin front face, by performing a 
sulfliration with a sulfuric acid, under a mild environment, this invention person 
used to find out that a polyimide-resin front face can be sulfonated efficiently, 
and used to reach this invention in a hydrogen peroxide or an acetic 
anhydride. Moreover, the conductive coat formed by such saturation that 
sulfonation-reacts and continues, metal ion inclusion liquid processing, and 
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reduction processing found out having the adhesion force which was excellent 
to the polyimide resin. Namely, by this invention's being the technique of 
forming a conductive coat in a polyimide-resin front face, and sulfonating the 
following process:(l) polyimide-resin front faces with a sulftiric acid in a 
hydrogen peroxide or an acetic anhydride By processing the process and the 
(2) aforementioned sulfonic group to neutralize with metal ion inclusion liquid, 
after introducing a sulfonic group into a polyimide-resin front face The process 
changed into the metal salt of the aforementioned sulfonic group and the 
aforementioned metal ion formed in the front face of the (3) aforementioned 
polyimide resin are returned, and it is related with the technique characterized 
by containing the process which makes a metallic film form in the 
aforementioned polyimide-resin front face. 
[0006] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 
The polyimide resin used by this invention is the general term of the heat 
resistant resin which has the imido five membered ring represented by the 
poly-merit imide manufactured from the reaction of oxy-dianyline and 
pyromellitic dianhydride. Further, thermal resistance, fire retardancy, a 
mechanical strength, and since it excels in the electrical property etc., the 
polyimide resin is used for large fields, such as electronic parts and a machine 
part. Especially, in rapid progress of electronics technique in recent years, the 
flexible printed wiring board (FPC) is used for the tape carrier package for 
TAB, and large areas, such as a multilayer-interconnection plate, at first. The 




polyimide resin could be used by independent [ it ] and could infiltrate 
reinforcing materials, such as a glass fiber reinforcement, by the polyimide 
resin. Moreover, you may use together two or more sorts of polyimide resins. 
[0007] Generally by the technique of this invention, it is appropriate 
14-17.5M, and to use a sulfuric acid by the concentration of 15-17M 
preferably. A sulfiaration takes time and it is not desirable less than [ 14M ]. 
On the other hand, if concentration becomes high rather than 17.5M, since the 
reaction to a polyimide resin will become intense and will degrade a base 
greatly, it is not desirable. Generally 40-80 degrees C of the sulfonation 
temperature by the sulfuric acid are 50-70 degrees C preferably. Moreover, 3 
- 6 minutes is usually preferably suitable for sulfonation time for 2 to 10 
minutes, the technique of this invention ~ a sulfuric acid ~ a hydrogen 
peroxide ~ and ~ or what was blended with the acetic anhydride is used 
These hydrogen peroxides or acetic anhydrides are used in order to promote 
a sulfonation reaction. Therefore, a sulfonation reaction can be performed 
under the mild conditions which use a sulfuric acid, 
[0008] A hydrogen peroxide is used as a kind of oxidizer, and is usually 
preferably used by 0.03 - 0.07% of concentration 0.01 to 0.1%. The acetic 
anhydride is effective in reacting with the moisture contained, removing 
moisture by forming an acetic acid, and strengthening a sulfonation operation 
of a sulfuric acid, when it is used as a kind of solvent, for example, a sulfuric 
acid is added. On the surface of a polyimide resin, a gel layer called the 
********** layer which is a reactant with a sulfuric acid is produced. If this 



layer exists, it will become inconvenient for becoming the cause of a fall of the 
amount of adsorption of the metal ion of a back process, and an adhesion 
force fall, and obtaining the coat with good adhesion. Therefore, by the 
technique of this invention, the work neutralized by the alkaline solution is 
needed after a sulfonation reaction. 

[0009] As an alkali solution used for saturation, the hydroxide of alkali metal 
can be mentioned suitably. Specifically, a sodium hydroxide, a potassium 
hydroxide, etc. can be used. It is appropriate 0.5-3M, and to set 
concentration of the hydroxide in an alkali solution to 1-2M preferably. As for 
an alkali solution, it is desirable to use alcohol, such as ethanol and a methanol, 
together with these hydroxides. It is appropriate for alcohol to use it in 65 - 
70% of the weight of an amount preferably 60 to 70% of the weight based on 
the weight of an alkali solution. It is appropriate for saturation to be 20-30 
degrees C in temperature preferably, for example, to perform 15-50 degrees 
C preferably especially, for 1 to 3 minutes for 1 to 5 minutes. 
[0010] the case where the amount of the sulfonic group introduced on the 
surface of the polyimide resin exfoliated with the nitric acid 5%, and measures 
a sample by the atomic absorption spectro-photometer after introducing a 
sulfonic group — usually ~ 1x1018-3x1018 piece/cm2 ~ desirable ~ 
1.5x1018-2.8x1018 piece/cm2 it is things are suitable Subsequently, the 
neutralized polyimide resin is processed with metal ion inclusion liquid. This 
process is a process which a sulfonic group fiinctions as a cation-exchange 
machine, and an ion exchange reaction or the adsorption reaction of a metal 




ion produces on a resin front face. If those metal layers serve as conductivity 
when a metal layer is formed by processing by the subsequent reducing agent 
as a metal ion contained in metal ion inclusion liquid, it can be especially used 
without a limit- Specifically, as such a metal ion, transition metals, such as 
titanium, iron, chromium, cobalt, and nickel, are mentioned, and the mixture of 
nickel ion, cobalt ion, or these ion etc. is preferably mentioned as a desirable 
thing. 

[00 11] Generally a metal ion is blended with metal ion inclusion Uquid as a 
metal salt, for example, it blends in type, such as a sulfate, and a chloride, a 
nitrate, acetate, a basic carbonate, ~ having ~ the gestalt of the salt ~ this 
contractor obvious ~ it is . 0.02-0. IM are usually preferably suitable for 
the concentration of the metal ion in metal ion inclusion liquid 0.01 to 1 M. 
When using two or more metal ions, 0.02-0. IM are preferably suitable 0.01 
to 1 M on the whole, for example. Generally metal ion inclusion liquid is used 
as aqueous solution. However, you may be the organic solution whose 
mediums are organic mediums, such as a methanol, by the metal ion to use. in 
addition, the stabilizer for maintaining pH in metal ion inclusion liquid if needed 
— the complexing agent for precipitation prevention of a metal ion etc. can be 
blended further 

[0012] Since pH of metal ion inclusion liquid falls by the reaction of the 
sulfonic group and metal ion which are mentioned later, on an acescence - 
neutral, and concrete target, it is desirable pH 2-6 and to adjust pH of metal 
ion inclusion liquid to 3-4 preferably because of a supplement of the hydroxide 



7 



ion. Processing by metal ion inclusion liquid can perform the polyimide resin 
which harmonized inside by flooding with metal ion inclusion liquid. 
10-40-degree C 20-30 degrees C are preferably suitable for this processing 
temperature, for example. Moreover, 3-7 minutes is preferably suitable for 
the processing time for 1 to 10 minutes, for example. Subsequently, in order 
to change into a metallic film the metal ion of the sulfonic group currently 
formed in the front face, reduction processing is performed to the polyimide 
resin which passed through processing with metal ion inclusion liquid. 
[0013] If such a metal ion can be returned and a metal can be made to 
separate as a reducing agent used for returning the metal ion of a sulfonic 
group, it can be especially used without a limit. As such a reducing agent, 
hypophosphorous acid metal salts, such as sulfiarous-acid metal salts, such as 
a sodium borohydride, and dimethylamine borane (DMAB), a trimethylamine 
borane (TMAB), a hydrazine and its derivative, a sodium sulfite, and a 
specific hypophosphite, etc. can be mentioned, for example. A reducing agent 
is usually used in the type of a solution. 0. 005-0. 009M are usually preferably 
suitable for the amount of a reducing agent 0.003 to 0.02 M. 0. Since a 
reduction reaction becomes slow, it is not desirable less than [ 003M ]. 
Moreover, if 0.02M are exceeded, since the separated metal will tend to be 
omitted, it is not desirable. 

[0014] Generally 20-50 degrees C of reduction processings are preferably 
enough in 10 - 30 minutes in 25-30 degrees C preferably for 3 to 60 minutes. 
50-250nm of the thickness of the obtained conductive coat can be set to 



80-200nm especially preferably. Thus, according to usual technique, various 
processings are performed to the formed conductive coat. For example, in the 
panel galvanizing method, electrolytic copper plating processing is performed 
and each processing better known than the former, such as 
non-electrolytic-copper plating processing, resist pattern formation 
processing, electrolytic copper plating processing, solder plating processing, 
resist elimination processing, and solder sublation processing, is performed 
one by one in a semi additive process if needed. For example, in electrolytic 
copper plating, the copper-sulfate plating currently used from the former is 
used. Plating processing is 25 degrees C and current density is 1-3 A/dm2. 
25-30 micrometers It is carried out. 

[0015] In addition, you may add well-known processings, such as degreasing 
processing, and rinsing processing, etching processing, rustproof processing, if 
needed. 
[0016] 

[Example] Hereafter, although an example explains this invention still in detail, 
the domain of this invention is not limited by these examples. 
Into the example 1 acetic anhydride, the sulfuric acid and the hydrogen 
peroxide were blended so that it might become 16M sulfuric acid and 0.05% 
hydrogen peroxide, and the sulfonation solution was prepared. To this 
sulfonation solution, it is the thickness of 50 micrometers. The sulfonic group 
was introduced into the front face of a polyimide-resin plate by immersing a 
polyimide-resin plate (Toray Industries and the Du Pont make, Kapton film 



200H) for 4 minutes at 60 degrees C. The obtained polyimide-resin plate was 
neutralized by flooding with the potassium hydroxide / ethanol solution of IM 
(70 % of the weight of ethanol) for 2 minutes at 25 degrees C . the resuh 
which measured this front face by the atomic absorption spectro-photometer 
after sublation with the nitric acid 5% ~ the amount of the sulfonic group on a 
front face ~ 2.8x1018 piece/cm2 it was . Next, 0.007M after making a metal 
ion stick to the sulfonic group which formed the polyimide-resin plate in the 
polyimide-resin plate front face by being immersed in the mixed solution 
containing the nickel sulfate of 0.025M, and the cobalt sulfate of 0.025M for 
5 minutes at a room temperature (25 degrees C) It returned by being 
immersed for 30 minutes at 25 degrees C by the NaBH4 aqueous solution. 
The electric electric conductivities of the front face of the obtained 
polyimide-resin plate were 0.042S/** (1 L9ohm/**). Moreover, the front 
face after reduction processing was presenting metallic luster. To the front face 
of the polyimide-resin plate which has the conductive coat which consists of 
nickel-cobalt, it is 2A/dm2 by copper-sulfate plating. 25 micrometers It was 
O.Skgfi^cm, as a result of galvanizing and measuring 90 degree Peel intensity. 
[0017] The sulfiiric acid was blended with example 2 hydrogen peroxide so 
that it might become 16M sulfiiric acid and 0.05% hydrogen peroxide, and the 
sulfonation solution was prepared. To this sulfonation solution, it is the 
thickness of 50 micrometers. The sulfonic group was introduced into the front 
face of a polyimide-resin plate by immersing a polyimide-resin plate (Toray 
Industries and the Du Pont make, Kapton film 200H) for 4 minutes at 60 
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degrees C. The obtained polyimide-resin plate was neutralized by flooding 
with the potassium hydroxide / ethanol solution of IM (70 % of the weight of 
ethanol) for 2 minutes at 25 degrees C. the result which measured this front 
face by the atomic absorption spectro-photometer after sublation with the 
nitric acid 5% the amount of the sulfonic group on a front face -- 1.8x1018 
piece/cm2 it was . Next, 0.007M after making a metal ion stick to the sulfonic 
group which formed the polyimide-resin plate in the polyimide-resin plate front 
face by being immersed in the mixed solution containing the nickel sulfate of 
0.025M, and the cobalt sulfate of 0.025M for 5 minutes at a room 
temperature (25 degrees C) It returned by being immersed for 30 minutes at 
25 degrees C by the NaBH4 aqueous solution. The electric electric 
conductivities of the front face of the obtained polyimide-resin plate were 
0.067S/** (15.0ohm/**). Moreover, the front face after reduction processing 
was presenting metallic luster. To the front face of the polyimide-resin plate 
which has the conductive coat which consists of nickel-cobalt, it is 2A/dm2 by 
copper-sulfate plating. 25 micrometers It was O.Skgfi^cm, as a result of 
galvanizing and measuring 90 degree Peel intensity. 
[0018] As example 3 metal ion, the example 1 was repeated except for 
having used the copper ion. The electric electric conductivities on the obtained 
front face of a polyimide resin were 0.01 S/** (lOOohm/**). Moreover, the 
front face after reduction processing was presenting metallic luster. To the 
front face of the polyimide-resin plate which has the conductive coat which 
consists of copper, it is 2A/dm2 by copper-sulfate plating. 25 micrometers It 




was 0.3kg£^cm, as a result of galvanizing and measuring 90 degree Peel 

intensity. 

[0019] 

[Effect of the Invention] Since it can sulfonate on the mild conditions which do 
not use an oleum according to this invention, it excels in the work environment. 
Moreover, since a sulfuric acid is used for the bottom of presence of a 
hydrogen peroxide or an acetic anhydride, a sulfonic group can be efficiently 
introduced on the surface of a polyimide resin. Especially the technique of this 
invention can form nickel and the conductive coat which consists of cobalt. 
Furthermore, the technique of this invention can form the front face of a resin 
which is called a polyimide resin and which was excellent chemical-resistant at 
the simplified process with the outstanding adhesion force (for example, it is 
shown by the Peel intensity like) compared with the case where a conductive 
coat is formed by electroless-plating processing. 
[Translation done.] 

[Claim($)] 

[Claim 1] By being the technique of forming a conductive coat in a 
polyimide-resin fi-ont face, and sulfonating the following process:(l) 
polyimide-resin front faces with a sulfuric acid in a hydrogen peroxide or an 
acetic anhydride After introducing a sulfonic group into a polyimide-resin front 
face, the process and the (2) aforementioned sulfonic group to neutralize by 
processing with metal ion inclusion liquid Technique characterized by returning 



/2 



the process changed into the metal salt of the aforementioned sulfonic group, 
and the aforementioned metal ion formed in the front face of the (3) 
aforementioned polyimide resin, and containing the process which makes a 
metallic film form in the aforementioned polyimide-resin front face. 
[Claim 2] Technique according to claim 1 by which the aforementioned metal 
ion is chosen from the group which consists of nickel ion, cobah ion, and those 
mixture. 

[Translation done.] 
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